The medicinal plants of the genus Garcinia, which belongs to the Guttiferae family, are well known as rich natural resources of xanthones, biflavones, and benzophenones.
These phenolic constituents have been reported to possess various biological activities, such as antibacterial activity, 2) antimalarial activity, 3) and cytotoxicity. 4) There are twentyone species in China. Some of them are native, such as G. lancilimba C. Y. WU ex Y. H. LI, G. yunnanensis HU, and G. xishuangbannaensis Y. H. LI, etc. These herbs have been seldom studied for their bioactive components, though they all have a long history of being used as herbal medicine by the local people.
In our serial research on the bioactive compounds of Garcinia plants, we have reported the anti-bacterial activity and related chemistry of the methanol extract of Garcinia kola HECKEL, which is used as chewing sticks in Nigeria. 5, 6) Recent reports from our lab have focused on the cytotoxicities, 7) stability, 8) and quantitative analysis 9) of the prenylated xanthones of G. hanburyi whose major component, gambogic acid, has been developed as an anticancer drug in China. We also reported the separation and identification of several new polyprenylated xanthones, especially the C-2 epimers of gambogic acid and its analogues. [10] [11] [12] Our investigation on the phytochemistry of the stem barks of G. lancilimba has led to the isolation of eight prenylated xanthones including two new compounds. The structures of these compounds were elucidated by extensive spectral analysis including 2D NMR and HR-MS spectra. Two new compounds were assayed for their cytotoxicities against breast cancer MDA-MB-435S cell line with adriamycin as the positive control. This paper describes the isolation, structural elucidation, and bioassay results.
Results and Discussion
The CHCl 3 fraction of the stem bark of G. lancilimba were subjected to repeated column chromatography to yield two new prenylated xanthones (1 and 2) together with 6 known compounds (3) (4) (5) (6) (7) (8) (Fig. 2) C and DEPT NMR spectra displayed the signals of 23 carbons including 13 quaternary carbons, 5 methine carbons, one methylene carbon, and four methyl carbons, which could be well assigned to a diprenylated xanthone skeleton. The six substituents on the xanthone skeleton were determined on the basis of the heteronuclear multiple bond connectivity (HMBC) spectral analysis (Fig. 2 ). In the HMBC spectrum, the hydrogen-bonded hydroxyl proton at d 13.52 correlated with C-1 (d 160.8), C-2 (d 112.0), and C-9a (d 103.1). A prenyl group was located at C-2, since its typical methylene protons (d 3.32, 2H) showed a clear HMBC correlation with C-1. The ortho-aromatic protons at d 7.66 and 6.99 were assigned as H-8 and H-7, respectively, according to the coupling between the proton at d 7.66 and the carbonyl carbon C-9 (d 181.3). The remaining dimethylchromene ring was assigned at C-4 and the oxygenated C-3, by the couplings between C-3 and H-4Ј (d 7.07) and the methylene protons of the prenyl group. These results established a partial structure of 1 as 1-hydroxy-2-prenyl-6Ј,6Ј-dimethyl-2H-pyrano-(2Ј,3Ј:3,4)xanthone. According to the determined molecular formula C 23 H 22 O 6 , two hydroxyl groups were located at C-5 and C-6, though they did not exhibit clear signals in the 1 H-NMR spectrum. Thus, the structure of 1 was identified as 1,5,6-trihydroxy-2-prenyl-6Ј,6Ј-dimethyl-2H-pyrano-(2Ј,3Ј:3,4)xanthone.
Compound 2 was obtained as a yellow amorphous powder.
The negative HR-ESI-MS showed the [MϪH]
Ϫ at m/z 393.1314 in correspondence with C 23 H 22 O 6 , same as that of 1. General analysis of its UV, IR, 1 H, 13 C and DEPT NMR spectra suggested that 2 was a close analogue of 1, which was also a tri-hydroxylated xanthone with one prenyl group and one dimethylchromene ring. Similarly HMBC correlations were observed between the hydrogen-bonded hydroxyl proton at d 13.52 correlated with C-1 (d 156.1), C-2 (104.8), and C-9a (d 103.5). Different from 1, there was no ortho- coupled aromatic proton on the xanthone skeleton of 2. A singlet signal at d 7.55 was assigned as H-8 by its HMBC correlation with C-9. The other aromatic proton (d 7.01, s) was not assigned as H-7 but as H-5, according to its coupling with C-8a. The dimethylchromene ring was linked to C-2 and C-3 by the HMBC correlation of its olefinic proton with C-1, C-2, and C-3 (Fig. 1) . The prenyl group was located at C-4 since the methylene protons coupled with C-3 and the olefinic proton correlated with C-4. Therefore, compound 2 was established as 1,6,7-trihydroxy-6Ј,6Ј-dimethyl-2H-pyrano(2Ј,3Ј:3,2)-4-(3-methylbut-2-enyl)xanthone.
Compounds 1 and 2 were tested for their cytotoxicities against human breast cancer MDA-MB-435S cells using the previously described method with adriamycin as the positive control (IC 50 ϭ0.24Ϯ0.01 mg/ml). 13) They showed moderate effects with IC 50 ϭ5.88Ϯ0.49, and 6.05Ϯ0.21 mg/ml, respectively.
The six known compounds were determined to be xanthone V 1 (3), 14) 6-deoxy-jacareubin (4), 15) parvifolixanthone B (5), 16) dulxanthone B (6), 17) xanthone V 1a (7), 14) cudratricusxanthone E (8), 18) by comparison of their spectral data ( 1 H-and 13 C-NMR, MS) with those reported.
Experimental
General UV spectra were obtained on a Perkin-Elmer Lambda L14 spectrometer, IR spectra were obtained on a Perkin-Elmer 577 spectrometer with KBr disk. NMR spectra were recorded on a Bruker AV-400 spectrometer with TMS as internal standard. MS were measured on an Esqurie 2000 instrument. HR-ESI-MS were measured on an Esqurie 4000 instrument. Analytical and preparative HPLC was carried out on an Agilent 1100 system using three Altima C 18 columns (5 mm, 4.6ϫ250 mm, and 9.2ϫ250 mm, and 10 mm, 22ϫ250 mm). Extraction and Isolation The air-dried stem bark of G. lancilimba (6.0 kg) was extracted with acetone. The acetone extract (265 g) was dissolved in hot water, and successively extracted with CHCl 3 , EtOAc, and nbutanol. The CHCl 3 portion (83 g) was chromatographed over silica gel eluting with CHCl 3 -CH 3 OH (in gradient, 100 : 0 to 10 : 1, v/v) to yield fractions 1-4 on the basis of TLC analysis. Fraction 2 was separated by semi-preparative HPLC on Alltima C18 columns, eluting with 0.1% acetic acid/CH 3 CN (40 : 60), to give 1 (15 mg), 2 (5 mg), 3 (35 mg), 4 (38 mg), 5 (18 mg). Compounds 6-8 (9, 3, and 2 mg, respectively) were isolated from fraction 3 by the same method.
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